Hydrogen peroxide inhibits giant cell tumor and osteoblast metabolism in vitro.
This study investigates the efficacy of using hydrogen peroxide as adjuvant therapy after extended local curettage for benign giant cell tumors of bone. Hydrogen peroxide is used clinically as a chemical adjuvant for removal of residual tumor cells, presumably by effervescent cleansing with minimal damage to surrounding soft tissue and bone cells. This investigation examined the effects of hydrogen peroxide on giant cell tumor cells and osteoblasts grown in culture. Fresh fragments of histologically confirmed giant cell tumor tissue (six patients) and trabecular bone (one patient) were excised. Cells obtained from the fragments were grown in culture. Confluent cell cultures were exposed to saline (control) or hydrogen peroxide (0.1-1000 mm) for 2 minutes, and incubation was continued for 12, 24, or 48 hours without hydrogen peroxide. Protein content, deoxyribonucleic acid content, tartrate resistant acid phosphatase activity, and alkaline phosphatase activity were measured in the cell layers. The medium from the final 12 hours of each incubation period was used to evaluate lactate production. Cell lysis or death occurred after exposing giant cell tumor cells and osteoblasts to 100 mm and 30 mm hydrogen peroxide, respectively, concentrations substantially lower than the 3% (880 mm) hydrogen peroxide commonly used clinically. These results support the theory of using a minimal concentration of hydrogen peroxide as a chemical adjuvant in the surgical treatment of giant cell tumors of bone.